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1. Introduction 
 
Recent years have witnessed considerable interest in the relationship 
between socioeconomic status and health. Researchers have uncovered 
evidence of links between various facets of the socioeconomic status of 
individuals and their health. The evidence points to this being a positive 
relationship, the better off enjoying considerably better health than the 
underprivileged in society. One important socioeconomic determinant of 
health is unemployment, and this has been shown in the literature to have 
serious negative consequences on an individual’s health. However, policy 
makers are increasingly concerned with the negative effects of long-term 
ill-health. This paper addresses this key issue head on by looking at the 
effect of unemployment on health duration. In addition, the cross 
European Union focus of the paper permits the identification of 
institutional factors unique to individual countries that have a bearing 
upon this relationship. 
 
This sphere of investigation also throws up a host of methodological 
challenges which also provide some interest. For example, it is not clear a 
priori whether the effects of unemployment, such as the sense of 
alienation and low self esteem arising from being detached from the 
productive processes of society, or lack of access to affordable housing, 
adequate health care, and appropriate diet, cause poor health, or whether 
poor health is a factor that restricts the individual’s opportunity to secure 
adequate long-term, secure employment. These endogeneity and selection 
issues are fully investigated in the paper, and shed new light on the 
transmission mechanisms between unemployment and health duration.  
 
The paper considers the impact on an individual’s health of a number of 
socioeconomic indicators, including employment status, income, and 
education, controlling for a variety of individual characteristics, such as 
age, gender and occupational status. The study employs an objective 
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measure of health, namely a measure of physical and mental health 
problems, illnesses and disabilities. The issue of endogeneity in the 
unemployment – health duration relationship is addressed in this study as 
the individual’s socioeconomic status is recorded at the time his or her 
good health comes to an end, while the probability of exit from a spell of 
good health is estimated over the whole time that the individual is 
healthy. Thus, by design, lower health status cannot cause lower 
socioeconomic status. This methodology, namely to restrict the sample to 
those individuals who exhibit good health at the initial point of the survey, 
is often used in applied research in order to avoid endogeneity problems 
(Lynch et al, 1997; Buckley et al, 2004). Furthermore, an individual who is 
healthy for long periods may adopt a lifestyle that may be more 
detrimental towards health than otherwise which, in turn, may cause loss 
of health capital, thus adversely affecting the duration of health spell. If 
prospects of deteriorating health increase as the good health spell 
continues there is positive duration or state dependence (Heckman and 
Borjas (1990) and Lancaster (1979)). In addition, failure to account for 
effects of unobserved personal characteristics4 which decrease (increase) 
the probabilities of exiting a spell of good health may also bias the results 
in favour of a negative (positive) duration dependence. The influence of 
socioeconomic and individual characteristics on the length of time an 
individual remains in good health is estimated using a logistic regression 
approach proposed by Jenkins (1995), which allows for covariates to vary 
across time, and is able to accommodate the issues described above. 
 
The paper henceforth is organised as follows. In the next section an 
overview of the pertinent literature on the nature of the relationship 
between socio-economic status and health is presented. Section 3 details 
the statistical and econometric methodology employed and describes the 
                                                 
4 This may include not only personal or family characteristics but also unobserved factors such as the 
duration of the good health spell prior to the entrance of the individual in the observation period. 
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data in the study. The results are discussed in section 4 and conclusions 
are offered in section 5. 
 
 
2. The relationship between socioeconomic status 
and health: an overview of the literature 
 
The effect of socioeconomic status on health has potentially far reaching 
policy implications. It is therefore not unsurprising that such an issue has 
received considerable interest in both academic and policy making circles 
and has generated a vast and rapidly increasing volume of literature. This 
section does not set out to provide a comprehensive review of that 
literature, but rather to provide an overview of the essence of the state of 
play at present. Mackenbach et al (1990) provided evidence that variation 
in mortality rates and health is not so much related to the level of medical 
provision but rather more to individuals’ socio-economic circumstances. 
Hence, the impact of factors affecting the initial incidence of diseases and 
infections among the population appear to overshadow the impact of the 
direct effects of medical care. 
 
The relationship between labour force status and physical health has been 
examined in detail by, among others, Martikainen and Valkonen (1996) 
and Ruhm (2000), while the relationship between labour force status and 
psychological health has been extensively studied by Clark and Oswald 
(1994), Gerlach and Stephan (1996), Theodossiou (1998) and Winkelmann 
and Winkelmann (1998). The distinction between direct and indirect 
effects of socioeconomic status on health has also been highlighted by 
Duleep (1986) and Gerdtham and Johannesson (2001). 
 
On the specific effect of unemployment, Moser et al (1984), Dahl (1993), 
and Bartley (1994) showed that unemployment is detrimental to an 
individual’s health, while Gerdtham et al (2003) identified unemployment 
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to be a health hazard in itself. Moreover, Rantakeisu et al (1999) found 
that the unemployed who suffered the greatest financial hardship and 
shaming experiences reported the worst health outcomes. Their lifestyles 
had deteriorated, their social life was reduced, their self-confidence had 
diminished and they enjoyed fewer leisure activities. Additionally, Moser 
et al (1986) showed that higher mortality rates were not only confined to 
unemployed men but also to their wives. Other studies have addressed the 
important consequences of increased risk of unemployment. Ferrie et al 
(1995) examined the effect of anticipating job loss on self-reported health 
status, finding that job insecurity has negative effects on individual health 
status for both genders, but particularly for men. 
 
The duration of unemployment has also been identified in the literature as 
a negative factor influencing mental and psychological health. A survey is 
provided by Ervasti (2002), which also reveals the existence of a non-
linear effect, where psychological distress reaches its peak at the start of 
the unemployment period and declines as the unemployment continues. 
Winefield et al (1990) confirmed this nonlinear hypothesis, showing that 
psychological distress among young people peaks at about 9 months of 
unemployment duration. Similar negative effects on self-reported health 
status are also highlighted by Grobe and Schwartz (2003), especially 
among unemployed men with one or more years of unemployment, who 
were found to exhibit a four times larger incidence of reporting poor or bad 
health status in comparison to permanently employed men. Moreover, 
employed men were found to spend less than half the amount of time in 
hospital than those unemployed, while unemployed women spent 1.7 
times longer in hospital than employed women. Finally, they also found 
that death rates are not only higher among the unemployed, but increase 
as the duration of unemployment increases.  
 
Strong evidence of the effect of gender on the relationship between 
employment status and health status has also been found. Theodossiou 
 5
(1998) showed that women are less sensitive to unemployment than men, 
while Grundy and Holt (2000) found that poor health and disability of 
older men increased with the proportion of their working life spent 
unemployed. Thus, for older men, employment status effects in their 
earlier lives were important in shaping their current health, whereas for 
older women family related factors were the most important determinants 
of their poor health and disability status. 
 
The effect of other individual characteristics has also been an area of 
interest addressed by a large number of papers. Glass et al (1999) found 
that inactivity in old age can lead to rapid health deterioration. The effect 
of age on the socioeconomic status health relationship was investigated by 
Morrell et al (1999) and Grundy and Holt (2000). 
 
 
3. Statistical and econometric methodology 
 
 
The data used in this study are from the European Community Household 
Panel Survey (ECHP). The ECHP is a longitudinal panel survey covering 
fifteen European Union countries, with the first interviews being 
conducted in 1994. The first wave of the sample was only conducted in 
twelve of the countries and sampled approximately 150,000 individuals in 
71,000 households. 
 
The duration of a spell of good health for an individual is defined in this 
study as follows. Individuals in good health are identified when they enter 
the survey. Then the length of the good health is measured (in years). The 
spell of good health can end in one of three ways: the individual may enter 
a spell of bad health; leave the panel whilst still in good health; or remain 
in good health by the end of the panel (wave 8). In the latter two cases, the 
period of good health is considered to be a censored observation. Thus, 
individuals who are observed as having good health from the beginning of 
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the survey are recorded and are followed until the time that they report 
worsened health status. An individual who does not report deterioration of 
health by the end of the survey is considered to be a censored observation.  
 
This paper employs the Physical and Mental Health Problems, Illnesses 
and Disabilities (PMID) measure of physical health, which is based on the 
responses to the questions “Do you have any chronic physical or mental 
health problem, illness or disability?” The definitions of the variables and 
their means may be found in Table 4 in Appendix 2. 
 
The study employs the Jenkins (1995) logistic approach to estimating the 
effect of socioeconomic and individual characteristics on the length of time 
an individual remains in good health. This approach allows for covariates 
to vary across time. Each individual is observed at a number of points in 
time and their covariates and status recorded. The status is a binary 
variable, for example good health or poor health, employed or unemployed, 
in receipt of income support or not in receipt of income support. A dummy 
variable is used to indicate if the individual exits from that particular 
status at the end of the time period in question, taking the value “1” in the 
period in which the individual exits, and the value “0” otherwise (an 
individual who remains in that particular status, or who has a censored 
spell). 
 
The duration distribution is modelled by the probability of a spell ending 
at each value of t (the hazard rate): 
 
( )itiiit XtTtTPh ;| ≥==  
 
where  is a vector of covariates which vary with time, and  is a 
discrete random variable representing the time at which a spell ends: 
itX iT
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where iδ  is a dummy variable indicating if an individual has exited from 
good health, 0=iδ  indicates an individual remains in good health and 
1=iδ  indicates an individual loses their good health. This has the same 
form as the standard log-likelihood function for regressing a binary 
variable where the unit of analysis is the day, month or year of a time 
spell. An expression for the hazard rate is also required. Hazards do not 
have to be proportional and so a non-proportional hazard model is the 
logistic: 
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The logistic model is very similar to the log-log employed in most empirical 
applications. The logistic converges to a proportional hazard model as the 
hazard rate tends to zero, and in most applications the hazard rate will be 
sufficiently small. 
 
In the regressions, the dependent variable is the dummy variable 
indicating if a spell of good health has been observed to end. The 
covariates are mostly dummy variables indicating occupation, level of 
education, marital status, level of income and other similar factors. 
Unobserved heterogeneity can be dealt with by generalising the model: 
 
( ) iit
it
it Xt
h
h εβθ ++=⎥⎦
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⎡
− '1log  
 
where iε  is an unobserved individual specific error term which is not 
correlated with the covariates and has zero mean. To estimate this model, 
it is assumed that the iε  follow some parametric distribution and 
integrate them out of the likelihood. There is a potential problem that 
while the iε  may be iid in the whole population, when the data is 
restricted to individuals with a particular status, for example in good 
health, then this assumption may no longer hold. Tractable estimation can 
be used in this case, and while it is not possible to write the likelihood as a 
standard function, it is still possible to estimate the modified likelihood 
assuming that the iε  are normally distributed. 
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4. The socioeconomic effects on health duration in 
the European Union: evidence from the ECHP 
 
The overview of the literature reviewed in section 2 identified the 
socioeconomic determinants of health duration of greatest interest to be 
unemployment, education and income, which are dealt with in turn in the 
following three sections5. In each section the results from the whole 
sample are discussed first, and then the results from the sample 
disaggregated first by age and then gender. With respect to age, the 
sample is disaggregated into two groups, namely the young (those aged 
20-45) who are in the early stages of their careers and are at their most 
productive and the older workforce (those aged over 45) who are 
approaching retirement and whose health is of great importance for labour 
force participation and retirement policies in the European Union. 
Furthermore, in view of the lifestyles and physiological differences 
between the genders, it is of considerable interest to social policy makers 
whether the socioeconomic effects of unemployment, education and income 
differ between males and females, when considering the design of social 
policy across member states. 
 
4.1 The effects of unemployment on good health duration 
 
Unemployed individuals are significantly more likely to lose their good 
health or have significantly shorter spells of good health. It can be seen 
from Table 1 that, for the whole sample, unemployment has a strong and 
significant effect on the period which one enjoys good health in most 
countries, in line with the recent literature. The odds of an unemployed 
individual facing a decline in health vary from 1.2 in France and Italy, to 
2.0 in Greece and Austria, compared to those who are not unemployed. 
Only in the Netherlands and in Finland is there no significant effect. 
                                                 
5 A list of all the variables included, together with their definitions and means, may be found in Table 
4. The full set of results is available from the authors upon request. 
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These results complement the findings of Moser et al (1984), Dahl (1993) 
and Bartley (1994) on the negative effects of unemployment on health; the 
findings of Gerdtham et al (2003) and Rantakeisu et al (1999) on the 
negative effect on health of various bad experiences associated with 
unemployment; the results of Ferrie et al (1995) on the adverse effect of 
the risk of unemployment on health; and the results from Ervasti (2002), 
Winefield et al (1990) and Grobe and Schwartz (2003) on the negative 
effect of unemployment duration on health. 
 
If the sample is now disaggregated by age, it can be seen from Table 1 that 
the unemployment effect is more significant for the younger age group in 
the majority of countries, with unemployment increasing the probability of 
an individual losing their good health. Again, only in the Netherlands and 
Finland is no significant effect found. The unemployment effect on the 
older age group is weaker by comparison. Only in Germany, the UK, 
Greece, Spain, Portugal and Austria are significant effects found for the 
older age group. As with the whole sample, young Greeks suffer the 
greatest odds of health decline if they are unemployed (they are 2.2 times 
as likely to enter a spell of bad health compared to those who are not 
unemployed) and young Germans the least negative effect (being only 1.2 
times as likely to enter a spell of bad health compared to those who are not 
unemployed). The results in this paper therefore seem to echo the 
arguments made by Ervasti (2002) that older individuals embody a certain 
degree of experience that puts them in a better position to cope with 
unemployment. Moreover, for older workers, labour force participation 
decisions are greatly affected by health deterioration, and individuals who 
experience unemployment at the top end of this age bracket may decide to 
retire early or drop out of the labour market, and this may mask the 
unemployment effect for this older age group. This lends further weight to 
the importance of policies aimed at reducing health risks for this age 
group. 
 
 11
Though difficult to make a priori predictions as to possible gender effects 
of unemployment, it may be conjectured that the effect of unemployment 
would be greater for males, since firstly, males tend to be the household’s 
main breadwinner, and secondly, males also appear to lack an alternative 
sense of purpose in comparison with females (such as domestic 
commitments, child-rearing, etc.). The results from this study confirm that 
this is indeed the case. For example, in Greece, an unemployed male is 2.6 
times as likely to enter a spell of bad health compared to a male who is not 
unemployed, whereas an unemployed female is only 1.6 times as likely to 
enter a spell of bad health compared to a female who is not unemployed. 
The odds ratios vary from 1.3 (Germany) to 2.6 (Greece) for males, and 
from 1.1 (Germany) to 2.4 (Austria) for females. Only in the Netherlands 
and Finland are there no discernible gender effects, and only in France 
and Austria is the unemployment effect greater for females than males.  
 
4.2 The effects of education on good health duration 
 
The established literature suggests that there is a beneficial effect of 
education on good health. Studies include Muller (2002) and Sturm and 
Gresenz (2002) who identified education as being closely related to health, 
Muller (2002) who showed education to be a powerful predictor of 
mortality, Duncan et al (2002) who demonstrated that better educated 
individuals tend to adopt healthier lifestyles, and Fuchs (2004) who 
postulated that education increases the ability to take control of behaviour 
and make decisions over a longer time horizon. In line with this literature, 
education in this study is also shown to have a strong and significant 
effect on the length of a spell of good health, as shown in Table 2. 
Education has a strong and significant effect on the period which one 
enjoys good health in most countries, in line with the recent literature. 
The odds of an individual with second level education suffering a decline 
in health varies between 69% (Portugal) and 91% (Germany) compared to 
a person with only a basic level of education. Moreover, the odds of an 
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individual with third level education suffering a decline in health varies 
between 42% (Portugal) and 85% (Denmark) compared to a person 
endowed with only first level of education. Only in Belgium and Austria is 
there no significant effect of either second or third level education, and 
only in the Netherlands, France and Finland is there no significant effect 
of second level education. These results are therefore picking up the 
beneficial effect of education on the duration of good health. 
 
The education effects on good health duration when the sample is 
disaggregated by age are also presented in Table 2. It can be seen that the 
effect of education for the young is very similar to that found for the whole 
sample6. The only noticeable difference is that there is no longer an 
education effect for young Danes for both levels of education, and no effect 
of second level education for young Germans. However, for the older 
workforce, although the effect of second-level education is similar to that 
for the whole sample, the effect of third-level education is weaker for the 
older workforce compared to the results for the whole sample, with the UK 
and Italy joining Belgium and Austria in having no discernable effects of 
third-level education. This may be due to the fact that the level of 
education is likely to be more of a significant factor for younger 
individuals. Although the older age group will have the benefit of 
experience to help them obtain a job, for younger individuals with little or 
no experience it is their qualifications that are more likely to determine 
their occupation. Individuals with lower levels of education tend to be 
found in more physically demanding work which could have an effect on 
their health. Conversely however, those with higher levels of education 
                                                 
6 In the Netherlands, after wave 3, there are a large number of individuals classed as 
having less than second level education, which puts them in the lowest education 
category. This results in education increasing the probability of losing good health. For 
this reason, the results for the Netherlands will be placed to one side. Thus, we have 
replaced the level of education in waves 4-8 with the level of education in wave 3, so as to 
achieve consistency with other countries in the ECHP. The effect of education will remain 
underestimated as there is no scope for individuals increasing their education level in 
waves 4-8. 
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are often cited as being in occupations with more stressful work so this 
may also have a bearing on the results. 
 
Compared with the whole sample, the beneficial effects of second level 
education on health duration tend to be stronger for females and weaker 
for males. For example in Ireland, for the whole sample, those with second 
level education were 25% less likely to enter a spell of bad health than 
those with only first level education. When the sample is disaggregated by 
gender, however, this figure falls to 20% for males and rises to 30% for 
females. Of those countries with significant effects, only Portugal bucks 
this trend. Interestingly, the education effect for males loses significance 
in Denmark (for both second and third levels) and Germany (second level) 
compared to the whole sample. The picture for third level education is, 
however, less clear cut. In some countries the beneficial effects of third 
level education fall for males (Ireland and Greece) and rise for females 
(Ireland, Greece and Spain), but has the opposite effect in other countries. 
For example, in the UK as a whole, an individual with third level 
education is 16% less likely to enter a spell of bad health compared with 
someone with only the first level of education, whereas this figure rises to 
19% for males but falls to 13% for females. 
 
4.3 The effects of income on good health duration 
 
The last of the main effect for consideration is income, the results for 
which are detailed in Table 3. When compared to the strong effect of 
unemployment status and level of education, the effects of income are less 
impressive. All the significant results point to higher income individuals 
being less likely to enter a spell of bad health, with most of the significant 
results being concentrated in the highest income quartile group. For 
example, a person in the highest income quartile is between 13% (Italy) 
and 41% (Portugal) less likely to enter a spell of bad health compared to a 
person in the lowest income quartile. Only in Portugal, Belgium and 
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France do effects exist for all income quartiles, while for Austria, Italy, 
and Netherlands, effects only exist for the highest income quartile. In 
Denmark, the UK, Ireland, Greece and Finland, there are no significant 
for any income quartile. These results therefore appear to show that the 
detrimental effects of income on health are less important compared with 
the effects of unemployment or education, which casts into doubt studies 
which highlight the dominant effect of income or wealth on health, inter 
alia, Goldman et al (1995), Ecob and Davey Smith (1999), Duncan et al 
(2002), Attanasio and Hoynes (2000), Blakely et al (2002), Grundy and 
Holt (2000), Ruhm (2000), van Rossum et al (2000), Crossley and Kennedy 
(2002), Meer et al (2003) and Wagstaff et al (2001). 
 
It is a priori less certain how or if the effect of income will change between 
age groups. Younger individuals, for example, may have less financial 
commitments and be less affected by lower income. Focussing on the top 
income quartile, there is little evidence of this being the case. Compared 
with the whole sample, the income effect is stronger for the older 
workforce in all countries where a significant effect was found, whereas for 
the younger workforce it is stronger in Germany and Belgium, and weaker 
in France, the Netherlands and Portugal. For example, in France as a 
whole, having a high income reduced one’s chance of entering bad health 
by 30%. For the young this figure worsens to only 25%, whereas for the 
older workforce it improves to 36%. 
 
The income effect also varies by gender. Again, focussing on the top 
income quartile, where most of the significant effects are observed, it is 
clear that the beneficial effect of higher income is higher for females and 
lower for males than for the whole sample. To take France again as an 
example, remember that having an income level in the top quartile 
reduced an individual’s chance of entering bad health by 30%. For males 
this deteriorates to 28%, whereas for females this improves to 31%. 
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 5. Conclusions. 
 
 
This paper employed the Jenkins approach to measure the effect of 
socioeconomic and individual characteristics on the length of time an 
individual remains in good health, using an objective measure of physical 
health, the Physical and Mental Health Problems, Illnesses and 
Disabilities (PMID) measure in the ECHP dataset, for 13 European 
countries, for the years 1994-2002. The results show that socioeconomic 
status does affect the likelihood of individuals entering bad health. In 
particular, unemployment increases and education decreases the 
probability of a person ceasing to enjoy good health. Income effects, are 
however, somewhat weaker, being confined to a small number of countries 
and being mainly observed only for the highest income quartile. 
Interesting age and gender effects are also found. Unemployment effects 
are greatest for the younger workforce and for males, whereas second-level 
education effects are greater for females and weaker for males. 
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Appendices 
 
Appendix 1 
 
Table 1 The effect of unemployment on health 
Sample Whole Sample Individuals aged 20-45 Individuals aged 46-65 Males Females 
Country Odds Ratio Z-value Odds Ratio Z-value Odds Ratio Z-value Odds Ratio Z-value Odds Ratio Z-value 
Germany 1.250*** 3.05 1.217** 2.08 1.309** 2.31 1.329*** 2.76 1.180* 1.64 
Denmark 1.388** 2.34 1.534*** 2.59 1.088 0.32 2.031*** 3.56 1.069 0.35 
Netherlands 1.184 1.55 1.181 1.29 1.143 0.65 1.464 1.56 1.132 1.01 
Belgium 1.426*** 2.58 1.361* 1.85 1.460 1.51 1.686** 2.51 1.359* 1.69 
France 1.247** 2.33 1.300** 2.37 1.120 0.62 1.062 0.38 1.396*** 2.76 
UK 1.458*** 3.54 1.431*** 2.89 1.459* 1.88 1.593*** 3.57 1.332 1.59 
Ireland 1.593*** 3.50 1.690*** 3.35 1.282 0.98 1.499*** 2.60 1.632* 1.92 
Italy 1.225* 1.76 1.403** 2.49 0.989 -0.04 1.500*** 2.72 0.952 -0.27 
Greece 2.025*** 5.54 2.155*** 4.85 1.850*** 2.74 2.600*** 5.90 1.577** 2.35 
Spain 1.340*** 4.04 1.370*** 3.62 1.301** 1.96 1.423*** 3.69 1.303** 2.31 
Portugal 1.540*** 3.70 1.482*** 2.60 1.608** 2.50 2.187*** 4.77 1.199 1.12 
Austria 2.058*** 4.25 1.675** 2.21 2.709*** 3.81 1.781** 2.50 2.396*** 3.57 
Finland 1.049 0.45 1.132 0.92 0.905 -0.58 1.146 0.91 0.962 -0.26 
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Table 2 The effect of education on health  
Sample Whole Sample Whole Sample Individuals aged 20-45 Individuals aged 20-45 Individuals aged 46-65 Individuals aged 46-65 
Education Second Level Third Level Second Level Third Level Second Level Third Level 
Country Odds Ratio Z-value Odds Ratio Z-value Odds Ratio Z-value Odds Ratio Z-value Odds Ratio Z-value Odds Ratio Z-value 
Germany 0.914* -1.93 0.775*** -4.14 0.967 -0.57 0.812*** -2.63 0.839** -2.25 0.757*** -2.86 
Denmark 0.814** -2.23 0.846* -1.68 0.995 -0.04 0.973 -0.21 0.622*** -3.21 0.747* -1.87 
Netherlands 0.922 -1.32 0.762*** -3.20 0.960 -0.52 0.792** -2.23 0.857 -1.53 0.721** -2.19 
Belgium 0.938 -0.70 0.915 -0.86 0.912 -0.83 0.762** -2.16 0.908 -0.62 1.199 1.08 
France 0.982 -0.32 0.708*** -4.71 0.886 -1.61 0.697*** -3.85 1.115 1.25 0.674*** -3.26 
UK 0.808*** -3.49 0.839*** -3.53 0.836** -2.51 0.837*** -3.01 0.734*** -2.66 0.876 -1.48 
Ireland 0.748*** -3.64 0.546*** -4.93 0.742*** -2.93 0.467*** -4.75 0.745** -2.29 0.696* -1.92 
Italy 0.797*** -3.65 0.679*** -3.21 0.801*** -2.71 0.600*** -3.40 0.794** -2.39 0.791 -1.25 
Greece 0.767*** -3.38 0.689*** -3.64 0.818* -1.90 0.781* -1.86 0.765** -2.23 0.619*** -2.88 
Spain 0.698*** -5.50 0.713*** -5.13 0.718*** -4.36 0.716*** -4.24 0.660*** -3.05 0.706*** -2.72 
Portugal 0.691*** -3.73 0.429*** -5.53 0.759** -2.48 0.412*** -4.32 0.399*** -3.56 0.443*** -3.35 
Austria 0.899 -1.24 0.792 -1.43 0.865 -1.18 0.846 -0.81 0.984 -0.13 0.757 -1.09 
Finland 0.935 -0.91 0.740*** -3.60 0.909 -0.90 0.717*** -2.79 0.975 -0.23 0.740** -2.50 
 
Sample Males Males Females Females 
Education Second Level Third Level Second Level Third Level 
Country Odds Ratio Z-value Odds Ratio Z-value Odds Ratio Z-value Odds Ratio Z-value 
Germany 0.942 -0.84 0.728*** -3.69 0.886** -2.01 0.844** -1.96 
Denmark 0.881 -0.98 0.910 -0.65 0.766** -2.13 0.799 -1.61 
Netherlands 0.850* -1.72 0.723*** -2.66 0.965 -0.45 0.766** -2.25 
Belgium 0.942 -0.45 0.776* -1.76 0.933 -0.54 1.061 0.40 
France 0.987 -0.17 0.670*** -3.94 0.983 -0.21 0.759*** -2.74 
UK 0.832** -2.08 0.807*** -2.96 0.782*** -2.94 0.867** -2.11 
Ireland 0.802* -1.92 0.692** -2.34 0.693*** -3.39 0.424*** -4.66 
Italy 0.823** -2.30 0.591*** -3.25 0.769*** -2.98 0.779 -1.55 
Greece 0.780** -2.36 0.765** -1.99 0.764** -2.37 0.618*** -2.97 
Spain 0.731*** -3.59 0.697*** -4.10 0.639*** -4.60 0.708*** -3.57 
Portugal 0.614*** -3.31 0.389*** -3.60 0.784* -1.84 0.458*** -4.04 
Austria 0.799* -1.73 0.617** -2.00 0.963 -0.34 1.001 0.00 
Finland 0.825* -1.92 0.667*** -3.42 1.067 0.59 0.817* -1.70 
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Table 3 The effect of income on health  
Sample Whole sample Whole sample Whole sample 
Income Income Group 2 Income Group 3 Income Group 4 
Country Odds Ratio Z-value Odds Ratio Z-value Odds Ratio Z-value 
Germany 0.965 -0.65 0.915 -1.57 0.792*** -3.97 
Denmark 0.960 -0.37 0.951 -0.45 0.863 -1.27 
Netherlands 0.949 -0.67 0.950 -0.68 0.820** -2.46 
Belgium 0.800* -1.95 0.812* -1.86 0.826* -1.66 
France 0.884* -1.72 0.808*** -2.96 0.700*** -4.51 
UK 0.970 -0.45 0.968 -0.50 0.901 -1.58 
Ireland 1.043 0.43 0.885 -1.16 0.860 -1.37 
Italy 1.022 0.28 1.007 0.08 0.865* -1.70 
Greece 1.037 0.42 1.101 1.07 0.934 -0.72 
Spain 0.952 -0.76 0.885* -1.84 0.951 -0.73 
Portugal 0.778*** -3.28 0.728*** -4.11 0.592*** -6.36 
Austria 0.854 -1.48 0.914 -0.83 0.798** -2.07 
Finland 1.035 0.39 1.100 1.12 0.947 -0.60 
 
 Individuals aged 20-45 Individuals aged 20-45 Individuals aged 20-45 Individuals aged 46-65 Individuals aged 46-65 Individuals aged 46-65 
Income Income Group 2 Income Group 3 Income Group 4 Income Group 2 Income Group 3 Income Group 4 
Country Odds Ratio Z-value Odds Ratio Z-value Odds Ratio Z-value Odds Ratio Z-value Odds Ratio Z-value Odds Ratio Z-value 
Germany 0.979 -0.33 0.945 -0.84 0.780*** -3.45 0.942 -0.59 0.842* -1.74 0.771*** -2.61 
Denmark 0.908 -0.74 0.846 -1.25 0.736** -2.12 1.113 0.49 1.186 0.77 1.071 0.31 
Netherlands 0.968 -0.36 0.934 -0.72 0.831* -1.86 0.897 -0.73 0.939 -0.45 0.760* -1.92 
Belgium 0.743** -2.07 0.846 -1.21 0.782* -1.66 0.963 -0.20 0.780 -1.22 0.933 -0.36 
France 0.849* -1.81 0.831** -1.99 0.757** -2.54 0.942 -0.51 0.761** -2.40 0.640*** -3.89 
UK 1.004 0.05 0.977 -0.31 0.856** -1.99 0.868 -1.07 0.917 -0.69 0.916 -0.71 
Ireland 1.034 0.26 0.769* -1.84 0.818 -1.34 1.064 0.40 1.045 0.29 0.891 -0.70 
Italy 1.043 0.37 1.135 1.08 1.160 1.23 0.988 -0.12 0.893 -1.10 0.664*** -3.71 
Greece 0.955 -0.37 1.085 0.63 1.057 0.40 1.097 0.81 1.087 0.70 0.822 -1.52 
Spain 1.041 0.48 0.918 -0.98 1.058 0.63 0.820** -2.02 0.808** -2.21 0.789** -2.29 
Portugal 0.785** -2.35 0.736*** -2.88 0.650*** -3.80 0.744*** -2.74 0.683*** -3.57 0.528*** -5.58 
Austria 0.760* -1.94 0.988 -0.08 0.837 -1.20 0.914 -0.56 0.757* -1.77 0.669** -2.54 
Finland 1.054 0.51 1.106 0.97 0.979 -0.18 0.975 -0.16 1.044 0.29 0.864 -1.00 
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 Males Males Males Females Females Females 
Income Income Group 2 Income Group 3 Income Group 4 Income Group 2 Income Group 3 Income Group 4 
Country Odds Ratio Z-value Odds Ratio Z-value Odds Ratio Z-value Odds Ratio Z-value Odds Ratio Z-value Odds Ratio Z-value 
Germany 0.935 -0.89 0.956 -0.58 0.808*** -2.63 0.994 -0.08 0.876* -1.77 0.781*** -3.14 
Denmark 0.909 -0.60 0.928 -0.48 0.739* -1.84 1.022 0.14 0.978 -0.14 1.008 0.05 
Netherlands 0.948 -0.45 1.031 0.26 0.899 -0.90 0.966 -0.35 0.914 -0.89 0.805** -1.99 
Belgium 0.807 -1.30 0.781 -1.51 0.997 -0.02 0.807 -1.44 0.856 -1.03 0.708** -2.12 
France 0.866 -1.44 0.848* -1.67 0.717*** -3.12 0.892 -1.19 0.753*** -2.83 0.668*** -3.73 
UK 0.970 -0.31 1.057 0.58 0.921 -0.84 0.972 -0.33 0.897 -1.24 0.901 -1.18 
Ireland 0.908 -0.69 0.698** -2.46 0.690** -2.46 1.160 1.14 1.068 0.48 1.038 0.26 
Italy 0.986 -0.13 1.004 0.04 0.921 -0.73 1.060 0.58 0.998 -0.02 0.802* -1.91 
Greece 1.066 0.53 1.161 1.21 0.988 -0.09 1.023 0.20 1.048 0.41 0.860 -1.15 
Spain 0.921 -0.90 0.833** -1.98 0.926 -0.82 0.989 -0.13 0.950 -0.58 0.974 -0.27 
Portugal 0.801** -2.06 0.729*** -2.93 0.539*** -5.31 0.758*** -2.87 0.730*** -3.25 0.630*** -4.32 
Austria 0.919 -0.57 0.971 -0.19 0.859 -0.98 0.806 -1.52 0.859 -1.06 0.751* -1.88 
Finland 1.121 0.93 1.114 0.89 1.091 0.70 0.962 -0.32 1.087 0.71 0.825 -1.46 
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Appendix 2 
 
Table 4 Definition of variables 
 
 
Variable Name Description Mean 
pidnew Unique number to identify each individual - 
wave Wave number - 
country Country number - 
hid Household identifier - 
age Age in years 40.422 
Sex 0=“male”, 1=“female” 0.509 
marital_status 1=“married”, 2=“separated”, 3=“divorced”, 4=“widowed”, 5=“never married” - 
live_together If not married do they live together 0=“no”, 1=“yes” 0.164 
live_as_couple 0=“no”, 1=“yes” 0.660 
emp_status_long Employment status classed as one of 12 groups 4.190 
emp_status_short Employment status classed as one of 3 groups 1.761 
Age_sq Age in years “squared” 1896.472 
Education Individual’s highest level of education - 
Second_ed Highest level of education is second level 0=“no”, 1=“yes” 0.348 
Third_ed Highest level of education is third level 0=“no”, 1=“yes” 0.186 
Self_emp Individual is self-employed 0=“no”, 1=“yes” 0.096 
Unemp Individual is unemployed 0=“no”, 1=“yes” 0.063 
Educate_training Individual is in full-time education or training 0=“no”, 1=“yes” 0.110 
Retired Individual is retired 0=“no”, 1=“yes” 0.099 
Out_of_labour_market Individual is out of the labour market i.e full-time housework, childcare, etc. 0=“no”, 1=“yes” 0.160 
Separated Individual is either divorced or separated 0=“no”, 1=“yes” 0.030 
Widowed Individual is widowed 0=“no”, 1=“yes” 0.039 
Single Individual has never been married 0=“no”, 1=“yes” 0.273 
Equiv_income Household equivalised income 1146280 
Inc_gp2 Household equivalised income is the 2nd lowest quartile 0=“no”, 1=“yes” 0.242 
Inc_gp3 Household equivalised income is in the 2nd highest quartile 0=“no”, 1=“yes” 0.254 
Inc_gp4 Household equivalised income is in the highest quartile 0=“no”, 1=“yes” 0.267 
pmid_spell Running spell of good pmid health in years 3.121 
exit_pmid Variable indicating if PMID spell has ended 0=“no”, 1=“yes” 0.059 
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